EXAMPLE 3: 26FEB2020
Film model of mass transfer (more complex) QUICK START

Example 3: Heterogeneous catalysis

An irreversible, instantaneous chemical reaction (24 — B) takes place at a
catalyst surface, as shown. The reaction is “diffusion-limited,” however, because
the rate of completion of the reaction is determined by the rate of diffusion
through the “film” near the catalyst surface. Calculate the steady state
composition distribution in the film x,(z) and the flux of product B away from the
surface.

gases A, B

Xa = Xa0

solid catalyst surface
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the Equation of Species Mass Balance in Terms of
I qua ntities in Cartesian, cylindrical, and spherical coordinates for binary mixtures of A and B.

The general case, where the combined molar flux with respect to molar velocity (Ny), is given on page 1.
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Microscopic species mass balance, in terms of molar flux; Gibbs notation
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Microscopic species mass balance,gin terms of cgqmbined molar flux; Cartesian coordinates
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In terms of total molar flux, N 4
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Fick’s law of diffusion, Gibbs notation: N, = x4 (N4 + Ng) — cDagVx4
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Fick’s law of diffusion, Cartesian coordinates: =| x4 Q<>Q + kav —cDyp—= f
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